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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a toner showing excellent fixing property, light transmitting property and 
gloss which can be used as a color toner by using a cyclic olefin resin consisting of only recurring structural units 
derived from cyclic olefin monomers for a binder resin. 

SOLUTION: The binder resin is a cyclic olefin resin having only the units (cyclic olefin units) derived from cyclic 
olefin monomers as the recurring structural units. As for the cyclic olefin units, units having a satd. cyclic 
hydrocarbon structure or units having an unsatd. cyclic hydrocarbon structure can be used, and units having a 
satd. cyclic hydrocarbon structure are preferable considering the fixing property, transparency and gloss. As for the 
cyclic olefin resin containing the aforementioned cyclic olefin units, for example, a norbornene polymer, monocyclic 
cyclic olefin polymer, cyclic conjugate diene polymer and hydrogenated polymers of these can be used. Especially, 
a norbornene polymer and its hydrogenated polymer are more preferable. 
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[Claim 1] An electrostatic charge image development toner containing a 
binder resin, a coloring matter, and a charge control agent as the major 
components, characterized in that the binder resin is a cyclic olefin resin 
composed of substantially only a repeating structural unit derived from a 
cyclic olefin monomer. 



[Means for Solving the Problems] According to the present invention, an 
electrostatic charge image development toner containing a binder resin, a 
coloring matter, and a charge control agent as the major components, 
characterized in that the binder resin is a cyclic olefin resin composed of 
substantially only a repeating structural unit derived from a cyclic olefin 
monomer is provided. 



[Embodiment of the Invention] In the following, the present invention will 
be described in detail. 

<Binder Resin> A binder resin used in the present invention is a cyclic 
olefin resin composed of substantially only a unit derived from a cyclic 
olefin monomer (hereinafter referred optionally to as "cyclic olefin unit") 
as a repeating structural unit. Specifically, the binder resin contains 95% 
by weight of a cyclic olefin unit, preferably 97% by weight or more, and 
more preferably 99% by weight or more. 

[0008] An example of a cyclic olefin unit of a cyclic olefin resin includes 
units having a saturated cyclic hydrocarbon (cycloalkane) structure, an 
unsaturated cyclic hydrocarbon (cycloalkene) structure and the like. 



[0006] 



[0007] 



Preferable is a unit having a cycloalkane structure in view of fixability, 
transparency, and brightness. 

[0009] Carbon atoms constituting a cyclic olefin unit are usually five to 
thirty, preferably five to twenty, and more preferable is five to fifteen. In 
this case, colorability, fixability, transparency, and brightness are 
particularly satisfactory. 

[0010] An example of cyclic olefin resins containing such cyclic olefin unit 
includes (1) norbornene-base polymers, (2) monocyclic olefin-base 
polymers, (3) cyclic conjugated diene-base polymers, the hydrogenated 
products thereof and the like. Among others, norbornene-base polymers, 
cyclic conjugated diene-base polymers, and the hydrogenated products 
thereof are preferable, and norbornene-base polymers and the hydrogenated 
products thereof are more preferable. 
[0011] (1) Norbornene-base Polymers 

Norbornene-base polymers are polymers disclosed in Japanese Patent 
Laid-open Application No. Hei 3-14882 and Patent Laid-open Application 
No. Hei 3-122137. Specific examples include ring-opened polymers of 
norbornene-base monomers such as norbornene, dicyclopentadiene, 
tetracyclododecene, ethyl-tetracyclododecene, and methanohydrofluorene; 
and the hydrogenated products thereof; addition polymers of 
norbornene-base monomers; addition type polymers of norbornene-base 
monomers and vinyl alicyclic hydrocarbon compounds such as 
cyclopentene, cyclohexene, 3-metylcyclohexene, and 
2-(2-methylbutyl)-l-cyclohexene and the like. Such cyclic olefin resins 
may be used alone or the combinations of two or more of them as a binder 



resin. 

[0012] Among others, hydrogenated ring-opened polymers of 
norbornene-base monomers, addition type polymers of norbornene-base 
monomers, addition type polymers of vinyl alicyclic compounds 
copolymerizable with norbornene-base monomers and the like are 
preferable, and hydrogenated ring-opened polymers of norbornene-base 
monomers are particularly preferable in view of balancing heat resistance, 
kneadability, and dispersibility. 

[0013] Ring-opened (co)polymers produced from norbornene-base 
monomers are obtained through ring opening (co)polymerization thereof in 
a solvent or solvent-free condition by using a ring opening polymerization 
catalyst of metallic halides prepared from metals such as ruthenium, 
palladium, platinum, titanium, vanadium, molybdenum and the like, or 
organic aluminum compounds such as tri-isobutyl aluminum at a 
polymerization temperature, usually -50°C to 100°C under a polymerization 
pressure of 0 to 50 kg/cm 2 . 

[0014] Hydrogenated norbornene-base polymers are obtained by, for 
example, a method for hydrogenating ring-opened (co)polymers in the 
presence of a hydrogenation catalyst in an inactive organic solvent at a 
temperature of -20°C to 500°C under a hydrogen pressure condition of 0.1 
to 100 kg/cm 2 . After the hydrogenation, it is desired that usually 90% or 
more, preferably 95% or more, and more preferably 98% or more of 
unsaturated bonds existing before hydrogenation are saturated. A 
remaining ratio 1 of unsaturated bonds can be calculated by comparing 
values before and after hydrogenating reaction determined by H-NMR 



spectrum. 

[0015] Addition copolymers using norbornene-base monomers may be 
obtained by, for example, a method in which monomer components are 
allowed to copolymerize in a solvent or in a solvent-free condition in the 
presence of a catalyst system consisting of a titanium, zirconium, or 
vanadium compound and an organic aluminum compound at a temperature 
of -50°C to 100°C under a polymerization pressure of 0 to 50 kg/cm 2 . 
[0016] (2) Monocyclic olefin-base polymer 

For monocyclic olefin-base polymers, addition polymers of monocyclic 
olefin-base monomers such as cyclohexene, cyclobutene, and cyclooctene 
disclosed, for example, in Japanese Paten Laid-open Application No. 
66216/1989 may be used. 

[0017] (3) Cyclic conjugated diene-base polymer 
For cyclic conjugated diene-base polymers, polymers obtained by 
subjecting cyclic conjugated diene-base polymers such as cyclopentadiene, 
and cyclohexadiene disclosed, for example, in Japanese patent Laid-open 
Application Nos. 6-136057 and 7-258318 to 1,2- or 1,4-addition 
polymerization, or the hydrogenated products thereof may be used. 
[0018] Furthermore, when carboxyl groups are introduced into the 
above-mentioned cyclic olefin resins within a range so far as environmental 
dependency is not damaged in accordance with fusion air oxidation method 
or maleic anhydride modification or the like manner, compatibility with 
other toner components and dispersibility of pigments can be improved. 
Introduction of hydroxyl groups and amino groups in accordance with a 
well-known method results also in realization of the same elevation. 



Moreover, offset-proof nature can be elevated by either copolymerization 
of a polyolefin resin having a cyclic structure with a diene-base monomer 
such as norbornadiene, and cyclohexadiene, or a crosslinking structure is 
introduced into a polyolefin resin having a cyclic structure by the addition 
of a metal such as zinc, copper, and calcium. 
[0019] Although a molecular weight of a cyclic olefin resin is not 
specifically limited, when a weight-average molecular weight being 
polystyrene-conversion measured by gel permeation chromatography of a 
cyclohexane solution is within a range of 5,000 to 100,000, preferably 
5,000 to 80,000, and more preferably 5,000 to 70,000, particularly 
preferably 6,000 to 50,000, the cyclic olefin resin exhibits good colorability, 
fixability, transparency and brightness. In the measurement, however, a 
cyclic olefin resin is not dissolved in cyclohexane, a toluene solution is 
used, a weight-average molecular weight is determined as a value of 
polyisobutylene-conversion. 

[0024] (Charge control agent) An example of charge control agents 
includes Nigrosine compounds, triphenylmethane, quaternary ammonium 
salts, hydrogen halide salts of alkyl amines and the like. More specifically, 
examples of them include charge control resins of charge control agents 
having positive charge nitrogen-containing groups such as BONTRON Nl, 
N4, and N21 (Nigrosine manufactured by Orient Chemical Industries Ltd.), 
Nigrosine EX (manufactured by Orient Chemical Industries Ltd.), Copy 
Blue PR (Hoechst Co., Ltd.), a resin containing quaternary ammonium salt 
(FCA-201-PS manufactured by Fujikura Chemical Co., Ltd.); metal 




complexes of organic compounds being charge control agents of negative 
charge property and metallized dyes such as Spiron Black TRH (Hodogaya 
Chemical Industries, Ltd.), T-77 (Hodogaya Chemical Industries, Ltd.), 
BONTRON S-34 (manufactured by Orient Chemical Industries, Ltd.), 
BONTRON E-84 (manufactured by Orient Chemical Industries, Ltd.), and 
a sulfonic acid group-containing resin (FCA-1001-NS manufactured by 
Fujikura Chemical Co., Ltd.). The above-described charge control agents 
are used in a ratio of usually 0.1 to 15 parts by weight, and preferably 1 to 
10 parts by weight with respect to 100 parts by weight of a binder resin. 

[0040] (Example 1) After ring opening polymerization of 
dicyclopentadiene and norbornene (88 : 12 (weight ratio))(100% rate of 
polymerization), resin A which was 99.9% hydrogenated was obtained. 
Mw and Tg of the resin A were 8,600 and 72°C. Five (5) parts of sulfonic 
acid group-containing charge control resin (Trade name "FCA-1001-NS" 
manufactured by Fujikura Chemical Co., Ltd.), 2 parts of a mold releasing 
agent (Trade name "Paraflint HI" manufactured by Sasol Co., Ltd.), 5 parts 
of a yellow pigment (Trade name "toner yellow HG VP2155" 
manufactured by Clariant Co., Ltd.), and 88% of the resin A were 
melt-kneaded with a twin roll at 140°C, then, the resulting product was 
cooled, and granulated. Thereafter, the granules were finely divided, and 
classified to produce a toner which was adjusted so as to obtain an average 
particle diameter of about 8 (xm. The toner is blended with 0.5% of 
colloidal silica with respect thereto (Trade name "RX-200" manufactured 
by Nippon Aerosil Co, Ltd.) by the use of Henschel Mixer to a final toner. 



[0041] (Example 2) A ring opening polymer was synthesized and 
hydrogenated in the same manner as that of Example 1 except that a mixing 
ratio of dicyclopentadiene and norbornene was changed from 88 : 12 to 82 : 
18 to obtain a resin B having 99.9% ratio of selectivity. Mw and Tg of the 
resin B were 42,500 and 65°C. A toner having 8 \xm particle diameter 
was produced in accordance with the same manner as that of Example 1 
except that the resin B was used in place of the resin A, a magenta pigment 
(Trade name "toner magenta E-02" manufactured by Clariant Co., Ltd.) 
was used in place of the yellow pigment, and silica ("R-202" manufactured 
by Degussa Co., Ltd.) was used in place of the colloidal silica. 
[0042] (Example 3) A ring opening polymer was synthesized and 
hydrogenated in the same manner as that of Example 1 except that a mixing 
ratio of dicyclopentadiene and norbornene was changed from 88 : 12 to 97 : 
23 to obtain a resin C having 99.9% ratio of selectivity. Mw and Tg of the 
resin B were 21,000 and 72°C. A toner having 8 jam particle diameter 
was produced in accordance with the same manner as that of Example 1 
except that the resin C was used in place of the resin A, and 5 parts of a 
cyan pigment (Trade name "GN-X" manufactured by Sumitomo Color Co., 
Ltd.) were used in place of the yellow pigment. 

[0043] (Comparative Example 1) A toner was produced in accordance with 
the same manner as that of Example 1 except that a resin D 
(ethylene-norbornene addition product (Mw = 23,000 and Tg = 70°C, and 
47% norbornene content) was used in place of the copolymer (A). 
[0044] Results of the respective examples and the comparative example are 
shown in Table 1. 



[Table 1] 
(Table 1) 

Examples Comparative Example 

Binder Resin 

Weight-average Molecular Weight (x 104 ) 
Glass Transition Point (°C) 

Amount of alicyclic Monomer Added (Weight %) 

Pigment Yellow, Magenta, Cyan, Yellow 

Amount Added (Parts) 

Toner Particle Diameter Dv (1 m) 

Distribution of Particle Diameter Dv/Dp 

Environmental Dependency (H/H), (L/L) 

Durability 

Fusing Temperature (°C) 
Offset Temperature °C 
Glossiness (%) 
Optical Transparency 
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